Interaction of amiloride and its analogues with adenosine A1 receptors in calf brain.
Amiloride, a potassium sparing diuretic, is known to interact with a number of ion transport systems, receptors and enzymes. Here, we report on the interaction between this drug and the adenosine A1 receptor as present in calf brain membranes. Adenosine A1 receptors are characterized by a subnanomolar affinity for the antagonists [3H]8-cyclopentyl-1,3-dipropylxanthine ([3H]DPCPX) and the agonist [3H]N6-R-1-phenyl-2-propyladenosine ([3H]PIA). Amiloride displaces both agonist and antagonist binding with a Ki value in the low micromolar range. This inhibition is counteracted by NaCl and protons, in contrast to the binding of [3H]PIA and [3H]DPCPX. The results suggest that amiloride interacts with the adenosine A1 receptor at a site distinct from the ligand binding site. In order to elucidate the role of one of the ion transport systems known to be inhibited by amiloride, eight amiloride analogues with different sensitivities for these systems were tested. The potency and order of potency of these compounds towards adenosine A1 receptors excludes the involvement of the epithelial Na+ channel, Na+/H+ exchanger or Na+/Ca2+ exchanger.